tree carbon stocks declined whereas liana carbon stocks increased; and at edges, tree carbon 43 stocks were not affected by fragment size, whereas liana carbon stocks were highest in smaller 44 fragments. These patterns were strongly related to changes in abiotic environmental conditions. 
Introduction

54
The loss, fragmentation and disturbance of tropical forests represent a major threat to 
68
Outside of tropical peatlands, the vast majority of carbon held within tropical forests is 69 stored in mature trees (Chave et al. 2005; Berenguer et al. 2014 ), yet this is also the stock that is We address these important knowledge gaps in the globally threatened Brazilian Atlantic Within each plot, we sampled every living tree with a diameter at breast height (DBH) 142 ≥4.8 cm at 1.3 m height. We identified the botanical material using collections at the CVRD warmer days have higher humidity and stronger winds than other days), we also recorded 181 microclimatic data approximately 10 m from the edge in the matrix adjacent to each fragment.
182
Each fragment's microclimatic data is then expressed as the percentage change from the matrix 183 values (Table S1 ).
184
For soil variables we collected three replicate samples of the topsoil (0-10 cm depth) in organic matter content, available phosphorus and pH in H2O (Table S1 ).
Data Analysis
191
General modelling framework
192
All statistical analyses and model selections were constructed by applying Generalized
193
Linear Mixed Models (GLMM) using each fragment as a random factor (Bolker et al. 2009 variable was a ratio, we applied a log-normal distribution. These analyses were performed using 198 the "glmer.nb" function for Negative Binomial models and "lmer" function for Gaussian and 199 log-normal models in the "lme4" package. All models were validated using the relation between 200 standardized residuals with standardized normal quantiles, using the function "qqmath" in 201 "lme4".
202
To determine the best model, we used an information theoretical approach based on the within the same full model and instead ran full models separately and then compared the best 250 models for each variable (see Table S7 ).
252
Results
253
Are microclimatic and soil conditions controlled by the fragmentation gradient?
254 Overall, our composite Abiotic Axis 1 was strongly predicted by fragment size (GLMM; 255 t=-5.350, p<0.0001, Figure S4A ) and edge-interior location (GLMM; t=6.546, p<0.0001, Figure   256 S4B). This was reflected by the changes in the specific microclimatic variables, although there 257 was some variation in their individual responses. Air temperature was significantly higher in 258 small fragments (GLMM; t=-3.06, p=0.01; Figure 1A ) and near forest edges (GLMM; t=3.56, 259 p<0.01; Figure 1B ). In contrast, air humidity showed a significant interaction between fragment 260 size and edge-interior location (GLMM; t=-3.05, p=0.01; Figure 1C) Figure 1E ), but no effect for those located near edges (F=0.2, p=0.66; Figure   265 1E).
266
For soil, the best model showed that edges had significantly higher Effective Cation
267
Exchange Capacity and were thus more fertile when compared with the interior (GLMM; Figure 3C ) and lower acidity (GLMM; t=2.55, p<0.05; Figure 2D ) than interiors.
272
The best models also suggested a slight (but non-significant) influence of fragment edges on 273 available phosphorous (GLMM; t=2.033, p=0.06; Figure 2E ) and organic matter contents 274 (GLMM; t=-2.02, p=0.07; Figure 2F ). Mg/transect in the smallest fragment.
288
Tree carbon stocks -There was a significant interaction effect of fragment size and edge-289 interior location (GLMM; t= -4.435; p=0.001; Figure 3A ): decreasing fragment size had a 290 significant negative effect on trees carbon stock in interiors (F = 17.4; P = 0.002; Figure 3A ), but 291 no significant effect at edges (F = 1.3; P = 0.3; Figure 3A ). The best model also showed 292 significant reductions of tree carbon stocks at edges versus interiors (GLMM; t= -11.6; 293 p<0.0001; Figure 3B ). Very similar results were obtained when we replaced fragment size with
294
Fragmentation Axis 1. There was a significant interaction effect between Fragmentation Axis 1 295 and edge-interior location (GLMM; t= -4.9; p=0.0003; Figure 3C ), and increasing environmental 296 impacts had a significant negative effect on tree carbon stocks in interiors (F = 13.82; P = 0.004; 297 Figure 3C ), but no significant effect at edges (F = 0.096; P = 0.7; Figure 3C ). The best model 298 also showed significant reductions of tree carbon stocks at edges versus interiors (GLMM; t= -299 6.045; p<0.0001; Figure 3D ).
300
Liana carbon stocks -There was a significant interaction effect of fragment size and 301 edge-interior location on liana carbon stocks (GLMM; t= -3.14, p=0.01; Figure 3E ). However, in 302 contrast with trees, decreasing fragment size had a positive effect on liana carbon stocks in forest 303 interiors (F = 6.47: P = 0.03; Figure 3E ), but had a more strongly positive effect at edges 304 (F = 32.1: P = 0.0002; Figure 3E ). The best models also revealed significantly higher liana 305 carbon stocks at fragment edges than interiors (GLMM; t= 5.38; p= 0.0002; Figure 3F carbon stocks (GLMM; t= -2.664, p=0.014; Figure 3G ), as increasing environmental impacts had 309 a slightly non-significant positive effect in forest interiors (F = 4.1: P = 0.07; Figure 3G ), but a 310 strongly positive effect at edges (F = 16.8: P = 0.002; Figure 3G ). Also, the best models showed 311 no significant change in liana carbon stocks between edges and interior habitats (GLMM; t= 1.5; 312 p= 0.15; Figure 3H ).
313
Liana abundance -Liana abundance increased in smaller fragments (GLMM; t= -4.221, 314 p<0.0001; Figure S5A ) and at fragment edges (GLMM; t= 18.259, p<0.0001; Figure S5B ), but p<0.0001; Figure S6A ) and at fragment edges (GLMM; t= 6.58, p<0.0001; Figure S6B ).
319
Relative prevalence of trees and lianas -For carbon stocks, the best GLMM models of the 320 ratio of lianas to trees showed higher dominance of lianas in smaller fragments (GLMM; t= -321 6.353, p<0.0001; Figure 3I ) and at fragment edges (GLMM; t= 9.982, p<0.0001; Figure 3J ).
322
Similar relationships were found when replacing fragment size with Fragmentation Axis 1, with 323 a higher dominance of lianas in harsher conditions (GLMM; t= -4.232, p<0.001; Figure 3L ) and 324 at fragment edges (GLMM; t=4.186, p<0.001; Figure 3M ).
325
For abundance, there was a higher dominance of lianas relative to trees in smaller 326 fragments (GLMM; t= -5.189, p<0.001; Figure 3N ) and at fragment edges (GLMM; t= 18.091, 327 p<0.0001; Figure 3O ). Again, similar relationships emerged when replacing fragment size with
328
Fragmentation Axis 1, with relatively higher abundance of lianas in harsher environmental 329 conditions (GLMM; t= -4.739, p<0.001; Figure 3P ) and at fragment edges (GLMM; t= 6.259, 330 p<0.0001; Figure 3Q ).
332
Does liana prevalence affect tree carbon stocks?
333
Although both measures of liana prevalence were negatively associated with tree carbon 334 stocks (Table S7) , liana abundance was a much stronger predictor than liana carbon stocks 
412
It is important to note that our snapshot study did not assess the effect of drought (Brando Text S1 -Conservation value of the study region.
671
Figure S1 -Study area and forest fragments sampled in South-eastern Brazil. 675 Figure S5 -Graphs of best model of lianas abundance in relation to fragment size gradients.
676 Figure S6 -Graphs of best model of lianas abundance in relation to fragmentation abiotic 677 environmental gradients.
678 Table S1 -Identification and variable values of sampled fragments. 
679
